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(57) ABSTRACT 

A planographic printing plate precursor comprising: 
an aluminum substrate Which has been subjected to a 

roughening treatment and an anodizing treatment; 
and a photosensitive layer Which provided on a 
surface of said substrate, and Which contains an 
infrared absorbing agent and a Water-insoluble and 
alkali aqueous solution-soluble polymer compound, 
and Whose solubility in an alkali developing solution 
varies by infrared laser exposure, Wherein said sub 
strate is obtained by electrochemically roughening 
an aluminum alloy plate Which contains a trace 
amount of certain elements to an aluminum alloy of 
high purity. 
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PLANOGRAPHIC PRINTING PLATE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a planographic 
printing plate precursor, and more particularly, to a plano 
graphic printing plate for laser plate production. 

[0003] 2. Description of the Related Art 

[0004] Recently, With development of image forming 
technologies, attention has been focused on technologies for 
forming letter manuscripts, images and the like directly on 
the surface of a plate, While scanning the plate With laser 
beams restricted narroWly, to produce a plate directly With 
out using a ?lm. 

[0005] As such an image forming material, there are listed 
a so-called thermal type positive type planographic printing 
plate in Which an infrared absorbing agent present in a 
photosensitive layer generates heat upon exposure by eXhib 
iting its light-heat converting action, and eXposed portions 
of the photosensitive layer are solubiliZed by the generated 
heat to form positive images, and a thermal type negative 
type planographic printing plate of in Which a radical 
generator and an acid generator generate a radical and an 
acid due to heat, and a-radical polymeriZation reaction and 
an acid crosslinking reaction occur, causing insolubiliZation 
of eXposed portions of the photosensitive layer, to form 
negative images. In such thermal type image formation, 
laser light irradiation causes a light-heat converting sub 
stance in a photosensitive layer to generate heat Which 
causes an image formation reaction. 

[0006] A planographic printing plate precursor Which 
enables laser plate printing (direct type planographic print 
ing plate precursor) is generally manufactured by roughen 
ing the surface of an aluminum plate Which is in the form of 
a Wave, carrying out an anodiZing treatment on the surface, 
and then applying thereon a photosensitive layer coating 
solution and drying it, to form a photosensitive layer. Then, 
the planographic printing plate precursor in the form of a 
Wave is cut into a sheet of desired siZe, and a plurality of 
such sheet are stacked and then packed. Alternatively, after 
being stored in a state of being Wound in roll form, the plate 
is cut into desired siZes. The packed and delivered plano 
graphic printing plate precursors are subjected to image 
printing by laser eXposure and to developing processing, and 
are then set at a printer. 

[0007] HoWever, an aluminum substrate Which has been 
roughened and on Which an anodiZed ?lm has been formed 
essentially has the problem of loW sensitivity for the fol 
loWing reason. Because the substrate has heat conductivity 
Which is extremely high as compared With that of the 
photosensitive layer, heat generated in a vicinity of the 
interface betWeen the photosensitive layer and the substrate 
is diffused into the substrate before being used for forming 
images suf?ciently, resultantly. As a result, the decomposi 
tion reaction of the positive photosensitive layer is insuffi 
cient at the interface betWeen the photosensitive layer and 
the substrate, and a ?lm remains at the non-image parts. 

[0008] Further, there is also the problem that although 
such a thermal type recording layer must contain an infrared 
absorbing agent having light-heat converting ability, such 
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agents have poor solubility due to their relatively large 
molecular Weight, and adhere to micro openings in the 
anodiZed substrate and are dif?cult to be removed therefrom. 
Therefore, a ?lm tends to remain in a developing process 
using an alkali developing solution. 

[0009] For coping With this problem, various primers have 
been studied, for improving the developing property of the 
photosensitive layer at the interface betWeen the substrate 
and the photosensitive layer, in the case of a positive 
photosensitive layer. HoWever, a suf?ciently satisfactory 
level has not been attained in any case. 

[0010] When roughening of a substrate is non-uniform, 
the tight contact betWeen the photosensitive layer and the 
substrate also decreases. When the close ?t betWeen the 
photosensitive layer and the substrate decreases, the ability 
to Withstand repeated printings of a planographic printing 
plate after plate production is loWered. Particularly, With a 
photosensitive layer of a direct Writing type planographic 
printing plate, it is dif?cult to ensure close contact With a 
substrate as compared With a photosensitive layer of a 
planographic printing plate requiring a plate production ?lm 
in the production thereof. Thus, an improvement in the 
ability to Withstand repeated printings is desired. 

[0011] Further, recently, sensitive materials Which are acti 
vated by a shorter Wavelength as compared With conven 
tional products Which are activated by Wavelengths around 
500 nm have been studied for enabling Work under a safe 
light of a bright red color. HoWever, in the photosensitive 
printing plate Which is activated by a short Wavelength of 
450 nm or less and is described in Japanese Patent Appli 
cation No. 11-209822 and has been neWly developed 
recently, light absorption of an anodiZed ?lm at an eXposure 
Wavelength of 450 nm or less is loW as compared With the 
absorption at Wavelengths around 500 nm. Therefore, in 
conducting laser image Writing on a printing plate, the plate 
tends to be affected by light diffusion, and a thin image 
portion called a fringe is formed around each halftone dot. 
Consequently, a problem occurs that the halftone dot on the 
Whole becomes bolder, and the halftone dot area ratio 
increases. 

[0012] In this case, it is advisable to further increase the 
light absorption of the anodiZed ?lm, and to this end, it is 
necessary to raise the volume proportion of the anodiZed 
?lm itself by decreasing the pore diameter of ?ne pores 
called micropores eXisting in the anodiZed ?lm, or by 
decreasing the number of pores per unit area. HoWever, on 
the other hand, since the micropores of an anodiZed ?lm of 
aluminum result in close contact by holding the photosen 
sitive layer by an anchor effect, a decrease in the siZe of the 
micropores or a decrease in the number of micropores per 
unit area thus deteriorates the close contact With the photo 
sensitive layer, such that the structure cannot be used in 
actual practice. Therefore, for obtaining close contact by the 
substrate, the presence of a certain amount of micropores is 
necessary. Until noW, there has been no Way other than 
sacrifying halftone dot quality and reproducibility in order to 
form an image and using it as a printing plate. 

[0013] In addition, in the above-described packaging of 
direct Writing type planographic printing plate precursors, it 
is necessary to precisely stack the plurality of planographic 
printing plate precursors cut to the same given siZe. To this 
end, it is necessary to precisely convey the plurality of 
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planographic printing plate precursors cut into the same 
given size. For the conveying, a belt conveyer is usually 
used. However, there is the problem that a planographic 
printing plate precirsor may slip, and accurate conveying 
and stacking are dif?cult. Further, though conveying belts 
and conveying rollers are used for laser image Writing, 
development, printing and the like conducted by users, and 
also for the transfer of the planographic printing plate 
precursor to various processes, there is a problem that the 
planographic printing plate precursor may slip and accurate 
conveying and stacking are dif?cult With these conveying 
belts and conveying rollers as Well. Particularly in laser 
exposure, extremely high positioning accuracy is required, 
and therefore, poor conveying invites not only a reduction in 
productivity but also a reduction in the quality of formed 
images. Also, in developing processing, a automatic con 
veying type developing machine are used in almost all cases, 
and there is a great demand to overcome the problem of poor 
conveying during the developing process as Well. 

SUMMARY OF THE INVENTION 

[0014] An object of the present invention is to provide a 
direct Writing type planographic printing plate precursor 
Which can overcome the above-described various problems. 

[0015] The present inventors conducted intensive studies, 
and found that the above-described object can be attained by 
using an aluminum substrate having speci?c properties, and 
thus arrived at the present invention. 

[0016] A planographic printing plate precursor of the 
present invention comprises: an aluminum substrate Which 
has been subjected to a roughening treatment and an anod 
iZing treatmen; and a photosensitive layer Which is provided 
on a surface of the substrate, and Which contains an infrared 
absorbing agent and a Water-insoluble and alkali aqueous 
solution-soluble polymer compound, and Whose solubility in 
an alkali developing solution varies by infrared laser eXpo 
sure; Wherein the substrate is obtained by electrochemically 
roughening an aluminum alloy plate Which contains 0.05 to 
0.5% by Weight of Fe, 0.03 to 0.15% by Weight of Si, 60 to 
300 ppm of Cu, 100 to 400 ppm of Ti and 10 to 200 ppm of 
Mg, contains 1 to 100 ppm of at least one element selected 
from the group of elements consisting of Li, Na, K, Rb, Cs, 
Ca, Sr, Ba, Sc, Y, Nb, Ta, Mo, W, Tc, Re, Ru, Os, Co, Rh, 
Ir, Pd, Pt, Ag, Au, C, Ge, P, As, S, Se, Te and Po, and has an 
aluminum purity of 99.0% by Weight or more. 

[0017] As a result of various studies, the present inventors 
found that by adding a trace amount of at least one of the 
above-listed elements to an aluminum alloy of high purity, 
uniform roughening can be achieved When carrying out an 
electrochemical roughening treatment, and thus arrived at 
the present invention. 

[0018] In a given aspect, in order to achieve the above 
described object, the planographic printing plate of the 
present invention comprises the above-described substrate 
and the above-described photosensitive layer, and the sub 
strate has at least one of folloWing features (a) and (b): 

[0019] (a) the substrate has an average roughness Ra 
at the center line of 0.5 pm or less, and has a surface 
area of 2 times to 30 times a unit surface area, (b) 
micropores present in an anodiZed ?lm on the above 
described substrate have a pore diameter of 1 to 5 nm 
and a pore density of 8x1015 to 2><10/m2. 
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[0020] The aluminum substrate (a) having a surface area 
Which is 2 times to 30 times a unit surface area can be easily 
obtained by a method in Which a micropore sealing treat 
ment is conducted after the anodiZing treatment, or other 
methods. According to the present invention, by decreasing 
the surface roughness Ra of a roughened substrate, the 
thickness of the coated photosensitive layer is uniform, local 
formation of the thick photosensitive layer regions in Which 
heat generation by laser light absorption does not easily 
occur is prevented, and sensitivity can be ef?ciently 
enhanced. 

[0021] Usually, a surface area obtained by actual measure 
ment is from 40 to 100 times the apparent surface area of a 
surface Which is used for printing and Which has been 
roughened by anodiZed ?lm used as a substrate for a 
planographic printing plate. HoWever, in the present inven 
tion, by making the relation therebetWeen fall in a range 
from 2 to 30 times and thus decreasing the surface area, the 
depth and siZe of micropores in the anodiZed ?lm layer are 
controlled. Absorption of an infrared absorbing agent having 
a large molecular Weight, and formation of a photosensitive 
layer Which invades into deep parts of the micropores and is 
not removed easily by a developing solution can be pre 
vented. Generation of residual ?lm is suppressed, and the 
micropores in the anodiZed ?lm layer Work as independent 
heat insulation layers respectively. Consequently, heat con 
ductivity at the interface of the photosensitive layer and the 
substrate decreases, and generated heat is efficiently used for 
an image formation reaction, thus leading to enhancement of 
sensitivity. 
[0022] Conventionally, there is also a method used in 
some cases, Wherein the surface area of a substrate for a 
printing plate is decreased by a micropore sealing treatment 
using a pressuriZed Water vapor treatment or a hot Water 
treatment for the purpose of decreasing remaining color. 
HoWever, the effect obtained by the present invention cannot 
be obtained merely by a micropore sealing treatment. In the 
present invention, the eXcellent effect of the present inven 
tion can be attained by controlling the surface area of the 
substrate to fall Within a range of 2 to 30 times the apparent 
surface area, by use of a micropore sealing treatment or 
another treatment method. Further, it has been found that by 
controlling the surface roughness (Ra) to fall in the prefer 
able range of less than 0.5 pm, local reduction in sensitivity 
due to non-uniform thickness of the photosensitive layer can 
be suppressed, and uniform high sensitivity over the entire 
region of the photosensitive layer can be attained. 

[0023] Further, a given aspect of the planographic printing 
plate precursor of the present invention for attaining the 
above-described object is a planographic printing plate 
precursor comprising the substrate and the above-described 
photosensitive layer, Wherein the reverse surface of the 
substrate has different average surface roughnesses Ra along 
the longitudinal direction and the transverse direction, and 
given that the average surface roughness Ra along the 
direction of the larger average surface roughness is repre 
sented by Ral and the average surface roughness Ra along 
the direction of the smaller average surface roughness is 
represented by Ras, Ral and Ras satisfy the folloWing 
relational formula: 

1.1 éRal/RaséiO 

[0024] In the planographic printing plate precursor of the 
present aspect, the reverse surface of the substrate has 
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average surface roughnesses Ra Which are mutually different 
along the longitudinal direction and the transverse direction, 
and Ral and Ras satisfy the above-described relational 
formula. When the planographic printing plate precursor of 
the present aspect is conveyed by a conveyor belt or con 
veyor roller, different frictional forces act along the longi 
tudinal direction and the transverse direction on the reverse 
surface of the substrate. Due to the action of the frictional 
forces Which are mutually different along the longitudinal 
direction and the transverse direction on the reverse surface 
of a substrate, slipping and meandering in conveying can be 
effectively prevented. (Here, “meandering” means the pre 
cursor being conveyed at an angle With respect to the 
direction in Which it should be conveyed.) 

[0025] Furthermore, a given aspect of the present inven 
tion for attaining the above-described object is a plano 
graphic printing plate precusor comprising a substrate and 
photosensitive layer Which has laser light sensitivity and 1d 
provided on the substrate, Wherein the reverse surface of the 
substrate is subjected to a light degree of surface at least in 
a region located from the end of one side of the reverse 
surface of the substrate and having a Width of 1 mm or more 
and 50 mm or less. 

[0026] In the planographic printing plate precursor of this 
aspect, the reverse surface of a substrate has at least a lightly 
roughened region of a predetermined Width at the end of one 
side. When the planographic printing plate precursor of this 
aspect is conveyed by a conveying belt or conveying roller, 
frictional forces Which is mutually different at the lightly 
roughened region and non-roughened regions act on the 
reverse surface of the substrate. Due to the action of the large 
frictional force at the end of the reverse surface of the 
substrate, slipping and meandering during conveying can be 
effectively prevented. 

[0027] In the planographic printing plate precursors of the 
above-described tWo aspects, When the photosensitive layer 
is a photosensitive layer Which is scratched in a test by using 
a scratch tester (sapphire needle, 0.5 mm(])) using a load of 
30 g, it is preferable to form an anodiZed ?lm of 0.1 g/m2 or 
more on the reverse surface of the substrate. 

[0028] When the planographic printing plate precursors of 
the above-described tWo aspects are stacked and stored, if 
the reverse surface comes into contact With a photosensitive 
layer, the photosensitive layer is not locally scratched, since 
the reverse surface has a certain degree of irregularity 
uniformly over the entire surface thereof. HoWever, if a part 
of the reverse surface of one precursor is scratched, When the 
precursors are stacked and stored, the photosensitive layer 
tend to be locally scratched. The same tendency occurs also 
When a precursor is Wound in the form of a roll and stored. 
Therefore, by forming an anodiZed ?lm of 0.1 g/m2 or more 
on the reverse surface, the surface hardness of the reverse 
surface increases, and as a result, the reverse surface is not 
scratched easily. When the precursors are stacked and stored 
or When Wound in the form of a roll and stored, scratching 
of the photosensitive layer can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIGS. 1A and 1B are perspective vieWs of another 
embodiment of a planographic printing plate precursor of 
the present invention. 
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[0030] FIGS. 2A and 2B are schematic vieWs shoWing the 
reverse surface of a planographic printing plate precursor of 
the present invention. 

[0031] FIG. 3 is a schematic vieW shoWing one eXample 
of an anodiZing apparatus used in a process for producing 
the planographic printing plate precursor of the present 
invention. 

[0032] FIG. 4 is a How chart shoWing one eXample of a 
process for producing the planographic printing plate pre 
cursor of the present invention. 

[0033] FIG. 5 is a schematic vieW shoWing the basic 
structure of a scratch tester. 

[0034] FIG. 6 is a schematic structural vieW shoWing one 
eXample of a mechanical roughening apparatus used for 
fabricating a substrate for the planographic printing plate 
precursor of the present invention. 

[0035] FIG. 7 is a schematic vieW shoWing an electrolytic 
apparatus in a tWo-stage poWer feeding electrolysis method 
Which is applicable to fabrication of the substrate for a 
planographic printing plate precursor of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0036] The present invention Will be illustrated in detail 
beloW. 

[0037] Aluminum Substrate 

[0038] The aluminum substrate used in the present inven 
tion is a substrate containing a metal consisting essentially 
of aluminum stable in siZe, namely, aluminum or an alumi 
num alloy. In addition to a pure aluminum plate, this 
substrate is selected from alloy plates essentially composed 
of aluminum and containing a trace amount of a foreign 
element, and plastic ?lms or paper laminated or vapor 
deposited With aluminum (alloy). Further, it may also be a 
composite sheet made by bonding an aluminum sheet on a 
polyethylene terephthalate ?lm as described in Japanese 
Patent Publication (JP-B) No. 48-18327. 

[0039] In the folloWing descriptions, substrates made of 
aluminum or aluminum alloys or substrates having a layer 
made of aluminum or aluminum alloys are generically called 
an aluminum substrate. 

[0040] Here, the aluminum substrate constituting this sub 
strate is obtained by electrochemically roughening an alu 
minum alloy plate Which contains 0.05 to 0.5% by Weight of 
Fe, 0.03 to 0.15% by Weight of Si, 60 to 300 ppm of Cu, 100 
to 400 ppm of Ti and 10 to 200 ppm of Mg, contains 1 to 100 
ppm of at least one element selected from the group of 
elements consisting of Li, Na, K, Rb, Cs, Ca, Sr, Ba, Sc, Y, 
Nb, Ta, Mo, W, Tc, Re, Ru, Os, Co, Rh, Ir, Pd, Pt, Ag, Au, 
C, Ge, P, As, S, Se, Te and Po, and has an aluminum purity 
of 99.0% by Weight or more. 

[0041] The purity of aluminum is 99.0% by Weight or 
more, preferably 99.3% by Weight or more, more preferably 
99.5% by Weight or more. It is preferable that comorised 
materials in an aluminum alloy used as a substrate for a 
planographic printing plate precursor of the present inven 
tion are con?ned to the above-described elements of Which 
content is de?ned eXcept for inevitable impurities. As the 
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inevitable impurities of the aluminum alloy, Ga, V, Ni and 
the like are listed. It is preferable to use an aluminum alloy 
having a content of inevitable impurities of 0.1% by Weight 
or less. 

[0042] It is preferable that the substrate for the plano 
graphic printing plate precursor of the present invention 
contains 0.10 to 0.40% by Weight of Fe, 0.05 to 0.10% by 
Weight of Si, 100 to 200 ppm of Cu, 150 to 300 ppm of Ti 
and 40 to 180 ppm of Mg, for obtaining close contact With 
a photosensitive layer. 

[0043] A substrate for a planographic printing plate pre 
cursor of the present invention preferably contains 1 to 100 
ppm of at least one element selected from the above 
described element group. When the content of the above 
described element is less than 1 ppm, an effect of obtaining 
a uniform electrolytic roughening form is insuf?cient, While 
a content over 100 ppm is not preferably from the economi 
cal standpoint. The content of the above-described element 
is preferable from 5 ppm to 100 ppm, more preferably from 
10 ppm to 100 ppm. 

[0044] When tWo or more elements selected from the 
above-described element group are added to an aluminum 
alloy, contents of respective elements are controlled so that 
the total content thereof in a substrate is from 1 to 100 ppm. 

[0045] A substrate preferable in the present invention can 
be produced by performing molding Work of a molten bath 
of an aluminum alloy containing element in the above 
described range. For improving the purity of an aluminum 
alloy, it is preferable to purify a molten bath of an aluminum 
alloy. As the puri?cation treatment, there are listed, for 
eXample, ?uX treatment aiming at removal of an unneces 
sary gas such as hydrogen and the like in a molten bath; 
de-gassing treatment using an Ar gas, Cl gas and the like; 
?ltering treatment using a so-called rigid media ?lter such as 
a ceramic tube ?lter, ceramic foam?lterand the like, a?lter 
madeof alumina?ake, alumina ball and the like as a ?lter 
material, a glass ?lter and the like, aiming at removal of 
insoluble substances; and the like. Further, puri?cation treat 
ment composed of the above-described de-gassing treatment 
and ?ltering treatment in combination may be conducted. 

[0046] Elements selected from the above-described ele 
ment group (hereinafter, sometimes referred to as “trace 
element”) can be added to the above-described molten bath 
so that the content thereof in an aluminum alloy is in the 
above-described range. If the puri?cation treatment is con 
ducted, addition of the trace elements is preferably con 
ducted before the puri?cation process. 

[0047] Molding Work of an aluminum alloy is conducted 
generally by casting. As the casting method, there are listed 
methods utiliZing ?Xed casting typi?ed by a DC casting 
method, and methods utiliZing driving casting typi?ed by a 
continuous casting method. In a method utiliZing ?Xed 
casting, for eXample, the above-described molten bath of an 
aluminum alloy is poured into a ?Xed mold to obtain an 
ingot, then, the ingot can be subjected to rolling and the like 
to form a desired form. In a method utiliZing driving casting, 
for eXample, the molten bath of an aluminum alloy can be 
subjected to casting and rolling continuously by using tWin 
rolls and tWin belts, to be molded into a desired form. 

[0048] One eXample of the molding method of an alumi 
num alloy by DC casting is shoWn beloW. 

Nov. 15, 2001 

[0049] First, a molten bath of the aluminum alloy is 
poured into a ?Xed mold, and an ingot having a thickness of 
300 to 800 mm is produced. The resulted ingot is subjected 
to facing according to an ordinary method to cut 1 to 30 mm, 
preferably 1 to 100 mm depth of the surface layer. Then, if 
necessary, soaking treatment may be conducted. When soak 
ing treatment is conducted, heating condition is preferably 
set so that an intermetallic compound does not become 
bulky, and it is preferable to perform heating treatment at 
450 to 620° C. for 1 hour or more and 48 hours or less. When 
shorter than 1 hour, an effect of the soaking treatment may 
be insuf?cient. 

[0050] After an ingot of the aluminum alloy is subjected to 
soaking treatment if necessary, hot rolling and cold rolling 
can be conducted to obtain a rolled plate of an aluminum 
alloy. The initiation temperature of hot rolling preferably 
ranges from 350 to 500° C. After hot rolling, cold rolling is 
further conducted usually. It is also possible to effect inter 
mediate annealing treatment before, after or during the cold 
rolling. The intermediate annealing treatment can be effected 
using a batch-Wise annealing furnace, and in this case, an 
ingot is usually heated at 280° C. to 600° C. for 2 to 20 
hours, desirably at 350 to 500° C. for 2 to 10 hours. The 
intermediate annealing treatment may also be effected using 
a continuous annealing furnace, and in this case, an ingot is 
usually heated at 400° C. to 600° C. for 360 seconds or less, 
desirably at 450 to 550° C. for 120 seconds or less. Heating 
of an ingot under a condition of 10° C./second or more using 
a continuous annealing furnace is preferable since then 
crystal structure in the resulted molded article can be made 
?ne. When crystal structure can be made ?ne in hot rolling, 
an intermediate annealing treatment may not be conducted. 
By cold rolling, an aluminum alloy plate having a thickness 
of 0.1 to 0.5 mm is ?nally obtained. When the resulted 
aluminum alloy plate is further treated by a correcting 
apparatus such as a roller leveler, tension leveler and the 
like, planeness of an aluminum alloy is preferably improved. 
Further, When the plate Width is required to have given 
Width, it can be controlled into given Width through a slitter 
line. 

[0051] When a molten bath of an aluminum alloy is cast 
continuously, a plate body having given thickness is 
obtained, for eXample, by passing a molten bath of an 
aluminum alloy through betWeen a pair of tWin belts or tWin 
rolls. In the plate body of an aluminum alloy obtained by 
using tWin belts. Thickness can also be further reduced by a 
hot rolling machine. After the hot rolling, the thickness can 
also be reduced, subsequently, by a cold roller. Thereafter, 
the plate body may further be treated by heat treatment or by 
using a correcting apparatus, if desired. While, in the plate 
body obtained by using tWin rolls, the thickness can be 
reduced from the start by a cold rolling machine Without 
conducting the subsequent hot rolling. If necessary, inter 
mediate annealing and correction can further be conducted. 

[0052] In the cold rolling process or correcting process, it 
is preferable that given average surface roughness is 
imparted to the reverse surface (opposite side surface to side 
on Which a photosensitive layer is provided) of an aluminum 
alloy plate. In the cold rolling process, the reverse surface of 
an aluminum alloy can be endoWed With the above-de 
scribed average surface roughness by transferring a pattern 
of a rolling roll onto the reverse surface of the aluminum 
alloy. Also, in the correcting process, the pattern may be 
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transferred onto the reverse surface of a substrate by using 
a roll having the pattern corresponding to given surface 
roughness. In the above-described method, establishment of 
given average surface roughness is preferable since pro 
cesses such as roughening treatment and the like on the 
reverse surface are not required to be additionally provided 
and a procedure can be simpli?ed. The average surface 
roughnesses different along the longitudinal direction and 
the transverse direction of the reverse surface of the sub 
strate can be differed by, for example, conducting cold 
rolling and the like using a roll having a pattern in Which the 
average surface roughness along the rotation direction of the 
roll is different from the average surface roughness along 
vertical direction to the rotation direction of the roll. 

[0053] FIGS. 1A and 1B shoW perspective vieWs of one 
embodiment of the present invention and the reverse surface 
of a substrate. 

[0054] A planographic printing plate precursor 40 has a 
constitution comprising a substrate 42 and a photosensitive 
layer 14 of direct Writing type provided on the surface 42a 
of the substrate 42. On the reverse surface 42b of the 
substrate 42, light degree of surface treatment in the form of 
a belt is performed, on tWo sides along the longitudinal 
direction (direction X in the ?gure) in regions of Width d (1 
mm §d§50 mm) from the end, as shoWn in FIG. 1(B). On 
the surface 42a of the substrate 42, roughening treatment 
and anodiZing treatment have been performed, conse 
quently, close contact betWeen the photosensitive layer 14 
and the substrate 42 is improved. 

[0055] FIG. 1(B) shoWs an example in Which light degree 
of surface roughening treatment is performed on both end 
portions at tWo sides along the longitudinal direction (direc 
tion X in the ?gure) on the reverse surface 42b of the 
substrate 42. HoWever, the present invention is not limited 
to this constitution. For example, light degree of roughening 
treatment may be performed in a region of Width d from the 
end only on one side along the longitudinal direction of the 
reverse surface 42b. Also, an example may be permissible in 
Which light degree of roughening treatment in the form of a 
belt is performed in a region of Width d from the end, on one 
side or tWo side along the transverse direction (direction y in 
the ?gure). 

[0056] In a planographic printing plate precursor of this 
embodiment, since at least one side on the reverse surface of 
a substrate is roughened lightly in a region of given Width 
from the end, troubles such as slipping, conveying failure 
and the like do not occur in transferring the precursor by a 
conveyor belt or conveyor roll to each process such as laser 
exposure, development, printing and the like, effected by 
users. Light degree of roughening treatment is performed in 
a region(s) located from one end or both ends along the 
longitudinal direction or the transverse direction on the 
reverse surface of a substrate and having a Width of 1 mm 
or more and 50 mm or less. When the Width is less than 1 
mm, an effect of slipping prevention cannot be expected, and 
While, a Width of over 50 mm is not economically preferable 
since then not only a mechanism for roughening the reverse 
surface becomes complicated but also cost for roughening 
increases. (Here, “light degree of roughening treatment” 
indicates the roughening treatment of more gentle condition 
at least as compared With that of the roughening treatment to 
the front surface (surface on the side on Which a photosen 
sitive layer is formed).) Namely, the average surface rough 
ness of the region roughened on the reverse surface is at least 
smaller than the average surface roughness of the front 
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surface roughened. The region Which has been subjected to 
light degree of roughening treatment preferably has an 
average surface roughness (Ra) of 0.15 pm or more and 0.50 
pm or less. The region Which has been subjected to light 
degree of roughening treatment more preferably has an 
average surface roughness (Ra) of 0.15 pm or more and 0.40 
pm or less, from the standpoint of prevention of scratching 
on the photosensitive layer 14 When the planographic print 
ing plate precursor is Wound in the form of a roll and stored 
or stacked and packed. 

[0057] The aluminum alloy plate obtained by the above 
described procedure is subsequently subjected to roughen 
ing treatment including electrochemical roughening treat 
ment, then, used as the substrate for the planographic 
printing plate precursor. In the present invention, because 
the above-described trace elements are contained in given 
amount in an aluminum alloy, uniform electrochemical 
roughening treatment is possible, and close contact betWeen 
the photosensitive layer and the substrate can be further 
improved. Electrochemical roughening treatment to the sub 
strate is effective in improving close contact With a photo 
sensitive layer since the treatment can form ?ne irregularity 
on the surface of a substrate, and particularly in the present 
invention, close contact With a photosensitive layer is further 
improved since ?ne irregularity is uniformly formed by 
addition of the trace elements. Further, When a planographic 
printing plate precursor of the present invention is applied to 
a Writing type planographic printing plate precursor (for 
laser printing), close contact betWeen a photosensitive layer 
and a substrate can be improved. Particularly, problems 
speci?c to direct describing type planographic printing plate 
precursor, such as halation and exposure failure, can be 
solved. 

[0058] Generally, the thickness of the aluminum substrate 
used for the substrate of the present invention is approxi 
mately from 0.1 mm to 0.6 mm. This thickness can be varied 
appropriately depending on siZe of a printer, siZe of printing 
plate, and demands. 

[0059] In order to obtain an aluminum substrate, various 
surface treatments described beloW are further applied to 
such an aluminum plate. 

[0060] Sand Graining 

[0061] An aluminum plate is treated by sand graining to 
give a preferable form. As the sand graining treatment 
method, there are mechanical sand graining, chemical etch 
ing, electrolytic grain and the like as disclosed in JP-A No. 
56-28893. Further, there can be used electrochemical sand 
graining methods in Which electrochemical sand graining is 
conducted in a hydrochloric acid or nitric acid electrolyte, 
and mechanical sand graining methods such as a Wire brush 
grain method in Which the surface of the aluminum plate is 
scratched by a metal Wire, a gall grain method in Which the 
surface of the aluminum plate is grained by an abrading ball 
and abrading agent, a brush grain method in Which the 
surface is grained by a nylon brush and abrading agent. 
Those sand graining methods can be used alone or in 
combination. 

[0062] A method for obtaining a sand-grained surface of 
the substrate usefully used in the present invention, among 
the above-described method, is the electrochemical method 
in Which sand graining is conducted chemically in a hydro 
chloric acid or nitric acid electrolyte, and suitable current 
density is in a range of an electric quantity at an anode from 
50 C/dm2 to 400 C/dm2. More speci?cally, this method is 
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conducted in an electrolyte containing 0.1 to 50% hydro 
chloric acid or nitric acid under conditions of a temperature 
from 20 to 100° C., a treating time from 1 second to 30 
minutes and a current density of 100 C/dm2 to 400 C/dm2, 
using direct current or alternating current. Electrochemical 
roughening is important also for improving close contact 
betWeen the photosensitive layer and the substrate, since it 
can easily impart ?ne irregularity to the surface of the 
substrate. 

[0063] By performing roughening treatment by this sand 
graining treatment, pits in the form of crater or honeycomb 
having an average diameter of about 0.5 to 20 pm can be 
produced on the surface of the aluminum plate at an area 
ratio of 30 to 100%. Pits herein provided have an effect to 
improve abilities of staining resistance ability and ability to 
Withstand repeated printings of non-image parts. 

[0064] In electrochemical roughening treatment, enough 
quantity of electricity required to providing suf?cient pits 
onto the surface of the aluminum plate, namely, product of 
current and time length in Which current is applied, is an 
important condition for the electrochemical roughening. It is 
also desirable from the standpoint of energy saving that 
sufficient pits being formed by a smaller electricity quantity. 
The surface roughness Ra after roughening treatment is 
preferably from 0.2 to 0.5 pm. 

[0065] Etching Treatment 

[0066] The aluminum plate thus subjected to sand graining 
is further chemically etched by an acid or an alkali. When an 
acid is used as an etching agent, longer time is required for 
decomposing a ?ne structure. This is a demerit in industrial 
application of the present invention. HoWever, this problem 
can be improved by using an alkali as an etching agent. 

[0067] As the alkali agent suitably used for the etching 
treatment in the present invention, for example, sodium 
hydroxide, sodium carbonate, sodium aluminate, sodium 
metasilicate, sodium phosphate, potassium hydroxide, 
lithium hydroxide and the like can be listed. When etching 
is conducted using these alkali agents, preferable ranges of 
concentration and temperature are from 1 to 50% and 20 to 
100° C., respectively, and the condition Wherein the dis 
solved amount of aluminum ranges from 5 to 20 g/m3 is 
preferable. 

[0068] Acid Washing is conducted for removing stain 
(smut) remaining on the surface of the aluminum plate after 
etching. As the acid used for this purpose, a nitric acid, a 
sulfuric acid, a phosphoric acid, a chromic acid, a ?uoric 
acid, a borohydro?uoric acid and the like are listed. Par 
ticularly, as a smut removal treatment method after the 
electrochemical roughening treatment, there are listed a 
method as described in JP-A No. 53-12739 in Which the 
surface is alloWed to contact With 15 to 65% by Weight of 
sulfuric acid at a temperature from 50 to 90° C., and a 
method described in JP-B No. 48-28123 in Which an alkali 
etching is conducted. 

[0069] AnodiZing Treatment 

[0070] The aluminum plate treated as described above is 
further subjected to anodiZing treatment. AnodiZing treat 
ment can be conducted according to a conventional method 
of the art. Speci?cally, an anodiZed ?lm can be formed on 
the surface of the aluminum plate When direct current or 
alternating current is applied on aluminum in an aqueous 
solution or non-aqueous solution using sulfuric acid, phos 
phoric acid, chromic acid, oxalic acid, sulfamic acid, ben 
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Zensulfonic acid and the like byalone or in combination. In 
this case, at least components usually contained in an Al 
alloy plate, electrode, tap Water, underground Water and the 
like may also be contained of course in an electrolyte. 
Further, a second and a third component can also be con 
tained. As the second and third components herein referred 
to, there are listed, for example, ions of metals such as Na, 
K, Mg, Li, Ca, Ti, Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn and the 
like; positive ions such as an ammonium ion and the like; 
negative ions such as a nitrate ion, carbonate ion, chlorine 
ion, phosphate ion, ?uorine ion, sul?te ion, titanate ion, 
silicate ion, borate ion and the like; and other components, 
and the concentration thereof maybe from 0 to 10000 ppm. 
Though condition of anodiZing treatment is not generically 
determined since it varies depending on an electrolyte used, 
it is generally suitable that the concentration of an electro 
lyte ranges from 1 to 80%, the liquid temperature ranges 
from —5 to 70° C., the current density ranges from 0.5 to 60 
A/dm2, the voltage ranges from 1 to 100 V, and the elec 
trolysis time ranges from 10 to 200 seconds. 

[0071] Among these anodiZing treatments, particularly a 
method in Which anodiZing is conducted under high current 
density in a sulfuric acid electrolyte described in GB Patent 
No. 1,412,768 is preferable. 

[0072] In the present invention, the amount of an anodiZed 
?lm to be formed is generally in a range from 1 to 10 g/m2. 
When the amount is less than 1 g/m2, a plate is not easily 
scratched. When over 10 g/m2, enormous amount of electric 
poWer is necessary for production thereof, meaning an 
economical demerit. The amount of the anodiZed ?lm ranges 
preferably from 1.5 to 7 g/m2, further preferably from 2 to 
5 g/m2. 

[0073] Treatment For Surface Area Control 

[0074] It is preferable to conduct treatment for raising the 
surface area of a substrate to a value 2 to 30 times the 
apparent surface area, after anodiZing treatment. The appar 
ent surface area referred herein indicates, in the case of a 
printing plate of 100 mm><100 mm, 10000 mm2 When 
roughening treatment and anodiZing treatment are per 
formed only on one surface, and 20000 mm2 When both 
surfaces are roughened and anodiZed and both surfaces are 
used for printing. 

[0075] The surface area can be measured by utiliZing an 
gas adsorption amount on the surface. In the present inven 
tion, values calculated from hypothesiZing physical adsorp 
tion deduced from the measured adsorption amount of a 
mixed gas of helium and 0.1% krypton using Kanta Sorb 
(trade name) manufactured by Yuasa Ionics. 

[0076] As the most general methods for rendering the 
surface area to a desired value, there are listed the micropore 
sealing treatments of an anodiZed ?lm by compressed Water 
vapor and hot Water, described in JP-A No. 4-176690 and 
described in JP-A No. 10-106819 suggested previously by 
the inventors of the present invention. 

[0077] In addition, it can also be conducted by using 
knoWn method such as a silicate treatment, a bichromate 
aqueous solution treatment, a nitrite treatment, an ammo 
nium acetate salt treatment, an electro deposition micropore 
sealing treatment, a triethanolamine treatment, a barium 
carbonate treatment, a treatment using hot Water containing 
an extremely slight amount of aphosphate, and the like. A 
micropore sealed ?lm is formed When the electro deposition 
micropore sealing treatment is conducted, for example, from 
the bottom part of a pore. In this case, since depth of the 
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micropores are controlled, adsorptions of an infrared absorb 
ing agent and invasions of members of photosensitive layer 
into deep parts of the micropores, Which cause poor remov 
ability of a photosensitive layer, are suppressed. Therefore, 
the effect of suppressing of ?lm remaining is excellent. 
While, When Water vapor micropore sealing treatment is 
conducted, a ?lm is formed from the upper portions of 
micropores. In this case, heat insulating property is 
improved since gap is formed in the substrate. As described 
above, embodiments to form sealed ?lms vary depending on 
micropore sealing treatment mode. Any micropore sealing 
treatment may be selected according to an object providing 
micropore sealing treatment is conducted as long as a 
substrate satisfying given surface area range is resultantly 
obtained. 

[0078] In addition, methods to control depth and siZe of 
micropores can be applied to the surface. For example, 
impregnating treatment With a solution, spray treatment, 
coating treatment, deposition treatment, sputtering, ion plat 
ing, thermal spraying, plating and the like can be selected, 
though the method is not particularly restricted if the surface 
area can be controlled Within given range. The method for 
controlling the surface area is not particularly restricted. 

[0079] As a speci?c treating method, there are listed 
methods for providing, according to a coating method, a 
layer composed of a compound comprising at least one 
amino group and at least one group selected from the group 
consisting of a carboxyl group and salts thereof and sulfo 
group and salts thereof disclosed in JP-A No. 60-19491; a 
layer composed of a compound selected from compounds 
comprising at least one amino group and at least one 
hydroxyl group, and salts thereof disclosed in JP-A No. 
60-232998; a layer comprising a phosphate salt disclosed in 
JP-A No. 62-19494; a layer composed of a polymer com 
pound containing at least one monomer unit having a sulfo 
group as a repeating unit in the molecule disclosed in JP-A 
No. 59-101651; and the like. 

[0080] There are also methods in Which a layer comprising 
a compound is provided, the compound being selected from 
the group consisting of: carboxymethylcellulose, dextrin, 
gum arabic, phosphonic acids having an amino group such 
as 2-aminoethylphosphonic acid and the like; organic phos 
phonic acids such as phenylphosphonic acid, naphthylphos 
phonic acid, alkylphosphonic acid, glycerophosphonic acid, 
methylenediphosphonic acid and ethylenediphosphonic acid 
and the like, each optionally having a substituent; organic 
phosphates such as phenylphosphoric acid, naphthylphos 
phoric acid, alkylphosphoric acid, glycerophosphoric acid 
and the like, each optionally having a substituent; organic 
phosphinic acids such as phenylphosphinic acid, naphth 
ylphosphinic acid, alkylphosphinic acid, glycerophosphinic 
acid and the like, each optionally having a substituent; 
amino acids such as glycine, [3-alanine and the like; and 
hydrochlorides of amines having a hydroxyl group such as 
a hydrochloride salts of triethanolamine; and the like. 

[0081] Further, a silane coupling agent having an unsat 
urated group may be applied, and examples of the silane 
coupling agent Which can be used include N-3-(acryloxy 
2-hydroxypropyl)-3-aminopropyltriethoxysilane, (3-acry 
loxypropyl)dimethylmethoxysilane, (3-acryloxypropyl)m 
ethyldimethoxysilane, (3-acryloxypropyl)tirmethoxysilane, 
3-(N-allylamino)propyltrimethoxysilane, allyldimethoxysi 
lane, allyltriethoxysilane, allyltrimethoxysilane, 3-butenyl 
triethoxysilane, 2-(chloromethyl)allyltrimethoxysilane, 
methacrylamide propyltriethoxysilane, N-(3-methacryloxy 
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2-hydroxyporpyl)-3-aminopropyltriethoxysilane, (meth 
acryloxymethyl)dimethylethoxysilane, methacryloxymeth 
yltriethoxysilane, methacryloxymethyltrimethoxysilane, 
methacryloxypropyldimethylethoxysilane, methacrylo 
sypropyldimethylmethoxysilane, methacryloxypropylmeth 
yldiethoxysilane, methacryloxypropylmeth 
yldimethoxysilane, 
methacryloxypropylmethyltriethoxysilane, methacrylox 
ypropylmethyltrimethoxysilane, methacryloxypropyltris 
(methoxyethoxy)silane, mmethoxydiemthylvinylsilane, 
1-methoxy-3-(trimethylsiloxy)butadiene, styrylethyltri 
methoxysilane, 3-(N-styrylmethyl-2-aminoethylamino) 
propyltrimethoxysilane hydrochloride, binyldimethylethox 
ysilane, vinyldiphenylethoxysilane, 
vinylmethyldiethoxysilane, binylmethyldimethoxysilane, 
o-(vinyloxyethyl)-N-(triethoxysilylpropyl)urethane, vinyl 
triethoxysilane, vinyltrimethoxysilane, vinyltri-t-butoxysi 
lane, vinyltriisopropoxysilane, vinyltriphenoxysilane, vinyl 
tris(2-methoxyethoxy)silane, and 
diallylaminopropylmethoxysilane. Among them, coupling 
agents containing a methacryloyl group and acryloyl group 
in Which reactivity of an unsaturated group is quick are 
preferable, and a vinyl group and allyl group may be 
permissible providing the unsaturated group is bi-functional. 

[0082] In addition, there can also be used sol-gel coating 
treatment described in JP-A No. 5-50779, coating treatment 
of phosphonic acids described in JP-A No. 5-246171, meth 
ods for coating the surface With a back coat material 
described in JP-A Nos. 6-234284, 6-191173 and 6-230563, 
treatment of phosphonic acids described in JP-A No. 
6-262872, coating treatment shoWn in JP-A NO. 6-297875, 
a method for effecting anodiZing treatment described in J P-A 
No. 10-109480, further, immersion treatment methods 
described in Japanese Patent Application Nos. 10-252078 
and 10-253411 suggested previously by the inventors of the 
present invention, and the like. 

[0083] Treating conditions are preferably selected so that 
after anodiZing treatment, an anodiZed ?lm has a feature, for 
example, (a) surface area of 2 to 30 times the unit surface 
area and/or (b) micropores present in the anodiZed ?lm have 
a pore diameter of 5 to 10 nm and a pore density of 8x1015 
to 2><1016/m2 by the above-described method. For control 
ling the surface area in a desired range, it is necessary to 
control the kind of a treating agent used and treating 
condition. For example, micropore sealing treatment With 
pressureiZed Water vapor or hot Water can be controlled by 
changing temperature and/or treatment time of Water vapor 
or hot Water. Further, in the case of immersion treatment 
using an aqueous solution, the surface area can be controlled 
by changing concentration of a solute, treating temperature 
and treating time. In the case of the electro deposition 
micropore sealing treatment, the surface area can be con 
trolled by controlling current density, electrolytic voltage 
and electrolytic Waveform in electro deposition in addition 
to the concentration of an electrolyte, treating temperature 
and treating time. On the other hand, When controlling is 
effected by coating treatment, the surface are can be con 
trolled by changing coating amount, molecular Weight of a 
compound used for coating, drying conditions (ex. tempera 
ture, time, heating method) after coating, coating methods 
(bar coat method, immersion lifting method, spin coating 
method and the like). 

[0084] Photosensitive Layer 

[0085] FolloWing image formation layer is formed on a 
substrate of the present invention produced as described 
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above. An image forming layer used in the present invention 
is not particularly restricted provided Writing by irradiation 
With infrared laser is possible. Such a photosensitive layer 
on Which direct recording by exposure to infrared laser is 
possible and solubility of the eXposed part in an alkali 
developing solution varies Will be referred to as a thermal 
type photosensitive layer beloW, for convenience. 

[0086] As the laser direct Writing type thermal type pho 
tosensitive layer for a planographic printing plate, conven 
tionally knoWn layers can be used. There are listed, for 
example, photosensitive layers, recording layers and the like 
described in JP-A Nos. 9-222737, 9-90610, 9-87245, 
9-43845, 7-306528, and Japanese Patent Application Nos. 
10-229099 and 11-240601 disclosed by the applicant of the 
present invention. 

[0087] Such a thermal type photosensitive layer contains 
an infrared absorbing agent, Water-insoluble and alkali aque 
ous solution-soluble polymer compound, and other optional 
components. A positive recording layer is solubiliZed in 
Water and alkali aqueous solution by effects such as cancel 
lation of a bond of polymer compounds forming the layer by 
an acid or heat energy itself generated by light irradiation 
and heating. And then the layer is removed by development 
to form a non-image part. In a negative layer, a compound 
constituting the recording layer polymeriZed and/or 
crosslinked, and is hardened to form an image part by 
utiliZing a radical or acid generated by light irradiation 
and/or heat as an initiator or catalyst. 

[0088] In the present invention, the Water-insoluble and 
alkali aqueous solution-soluble polymer Will be referred to 
as simply “alkali aqueous solution-soluble polymer”, for 
convenience. 

[0089] As such a polymer compound, it is preferable to 
use homopolymers containing acidic group(s) in the main 
chain and/or in the side chain in the polymer, copolymers 
thereof, or miXtures thereof. 

[0090] Among them, those having acidic group(s) listed in 
the folloWing (1) to (6) in the main chain and/or in the side 
chain of the polymer are preferable, from the standpoints of 
solubility in an alkaline developing solution, and manifes 
tation of solution-suppressing ability. 

[0091] (1) Phenol group (—Ar—OH) 
[0092] (2) Sulfoneamide group (—SO2NH—R) 
[0093] (3) Substituted sulfone amide acid group (here 

inafter, referred to as “active imide group”) 

[0094] (4) CarboXyl group (—COZH) 
[0095] (5) Sulfonic group (—SO3H) 

[0096] (6) Phosphate group (—OPO3H2) 
[0097] In the above-described (1) to (6), Ar represents a 
divalent aryl connecting group optionally having a substitu 
ent, and R represents a hydrocarbon group optionally having 
a substituent. 

[0098] Among alkali aqueous solution-soluble polymers 
having an acidic group selected from the (1) to (6), alkali 
aqueous solution-soluble polymers having (1) a phenol 
group, (2) a sulfoneamide group and (3) an active imide 
group are preferable, and particularly, alkali aqueous solu 
tion-soluble polymers having (1) a phenol group and (2) a 
sulfoneamide group are most preferable for ensuring suffi 
cient solubility in an alkaline developing solution, develop 
ing latitude, and ?lm strength. 
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[0099] As the alkali aqueous solution-soluble polymer 
having group(s) selected from the above-described (1) to (3), 
there are listed beloW. 

[0100] As the alkali aqueous solution-soluble polymer 
having a phenol group (1), there are listed, for eXample, 
novolak resins such as polycondensates of phenol and 
formaldehyde, polycondensates of m-cresol and formalde 
hyde, polycondensates of p-cresol and formaldehyde, poly 
condensates of m-/p-miXed cresol and formaldehyde, poly 
condensates of phenol, cresol (any of m-, p-, or m-/p-miXed) 
and formaldehyde, and the like, and polycondensates of 
pyrogallol and acetone. Further, copolymers obtained by 
copolymeriZing compounds having phenol groups on the 
side chains can also be listed. Further, copolymers obtained 
by copolymeriZing a compound having a phenol group on 
the side chain can also be used. 

[0101] As the compound having a phenol group, acryla 
mide, methacrylamide, acrylates, methacrylates, hydroXy 
styrene and the like, each having a phenol group are listed. 

[0102] It is preferable that alkali aqueous solution-soluble 
polymers have a Weight-average molecular Weight of 5.0x 
102 to 2x104, and a number-average molecular Weight of 
2.0><102 to 1.0><104, from the standpoint of image forming 
property. These polymers may be used by alone or in 
combination. When these polymers are combinantly used, 
there may be additionally used polycondensates of phenol 
and formaldehyde carrying as a substituent an alkyl group 
having 3 to 8 carbon atoms such as polycondensates of 
t-butylphenol and formaldehyde, and polycondensates of 
octylphenol and formaldehyde, as described in US. Pat. No. 
4,123,279. 

[0103] As the alkali aqueous solution-soluble polymer 
having a sulfoneamide group (2), there are listed, for 
eXample, polymers constituted of a minimum constituent 
unit derived from a compound having a sulfoneamide group, 
Wherein the unit is used as a main constituent component. As 
the above-described compound, there are listed compounds 
containing in the molecule one or more sulfoneamide groups 
in Which at least one hydrogen atom is bonded to a nitrogen 
atom, and one or more polymeriZable unsaturated groups. 
Among them, loWer molecular Weight compounds contain 
ing in the molecule an acryloyl group, allyl group or 
vinyloXy group, and a substituted or mono-substituted ami 
nosulfonyl group or substituted sulfonylimino group are 
preferable. There are listed, for eXample, compounds rep 
resented by the folloWing general formulae 1 to 5. 

General formula 1 

R21 

CH2=C 

CO-—X1—R22—SO2NH-—R23 
General formula 2 

R24 
/ 

CH2=C 

CO—X2—R25—NH—SO2—R26 
General formula 3 

R28 

CH2=C 

R29—SO2NH2 
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-continued 

General formula 4 

R30 

General formula 5 

R34 

[0104] [Wherein, each of X1 and X2 independently repre 
sents —O— or —NR27—. Each of R21 and R24 indepen 
dently represents a hydrogen atom or —CH3. Each of R22 , 
R25, R29, R32 and R36 independently represents an alkylene 
group, cycloalkylene group, arylene group or aralkylene 
group, each having 1 to 12 carbon atoms and optionally 
having a substituent. Each of R23, R27 and R33 independently 
represents a hydrogen atom, an alkyl group, cycloalkyl 
group, aryl group or aralkyl group, each having 1 to 12 
carbon atoms and optionally having a substituent. Each of 
R and R37 independently represents an alkyl group, 
cycloalkyl group, aryl group or aralkyl group, each having 
1 to 12 carbon atoms and optionally having a substituent. 
Each of R28, R30 and R34 independently represents a hydro 
gen atom or —CH3. Each of R31 and R35 independently 
represents a single bond, or an alkylene group, cycloalky 
lene group, arylene group or aralkylene group, each having 
1 to 12 carbon atoms and optionally having a substituent. 
Each of Y3 and Y4 independently represents a single bond or 
—CO—.]. 
[0105] Among compounds represented by the general 
formulae 1 to 5, particularly, m-aminosulfonylphenyl meth 
acrylate, N-(p-aminosulfonylphenyl)methacrylamide, N-(p 
aminosulfonylphenyl)acrylamide and the like can be suit 
ably used in a positive planographic printing material in the 
present invention. 

[0106] As the alkali aqueous solution-soluble polymer 
having an active imide group (3), there are listed, for 
example, polymers constituted of a minimum constituent 
unit derived from a compound having an active imide group, 
Wherein the unit is used as a main constituent component. As 
the above-described compound, there are listed compounds 
containing in the molecule one or more active imide groups 
represented by the folloWing structural formula and one or 
more polymeriZable unsaturated groups. 

O 

[0107] Speci?cally, N-(p-toluenesulfonyl)methacryla 
mide, N-(p-toluenesulfonyl)acrylamide and the like can be 
suitably used. 
[0108] Aminimum constituent unit having an acidic group 
selected from the above-described (1) to (6), constituting the 
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alkali aqueous solution-soluble polymer used in the positive 
recording layer of the present invention is not especially 
required to be used alone, and those obtained by copoly 
meriZing tWo or more minimum constituent units having the 
same acidic group or tWo or more minimum constituent 

units having different acidic groups can also be used. 

[0109] As the copolymeriZation method, conventionally 
knoWn method such as graft copolymeriZation method, 
block copolymeriZation method, random copolymeriZation 
methods and the like can be used. 

[0110] As the above-described copolymer, those contain 
ing an amount of 10 mol % or more of the compound having 
acidic groups selected from (1) to (6) are preferable, and 
those containing the same in an amount of 20 mol % or more 
are more preferable. When the amount of contained com 
pounds is less than 10 mol %, there is a tendency that 
developing latitude can not be suf?ciently improved. 

[0111] As the preferable polymer usable in a recording 
layer of a negative image forming material, polymers having 
an aromatic hydrocarbon ring on the side chain or the main 
chain Wherein a hydroxyl group or alkoxy group is bonded 
directly to the aromatic hydrocarbon ring are listed. As the 
alkoxy group, those having 20 or less carbon atoms are 
preferable from the standpoint of sensitivity. As the aromatic 
hydrocarbon ring, a benzene ring, a naphthalene ring or an 
anthracene ring is preferable from availability of raW mate 
rials. These aromatic hydrocarbon ring may have substitu 
ents other than a hydroxyl group or an alkoxy group, for 
example, a halogen group, a cyano group and the like. 
HoWever, it is preferable the ring does not have a substituent 
other than a hydroxy group or a alkoxy group, from the 
standpoint of sensitivity. 

[0112] Abinder polymer Which can be suitably used in the 
present invention is a polymer having a constituent unit 
represented by the folloWing general formula (III) or a 
phenol resin such as a novolak resin and the like. 

General formula (III) 

[0113] In the formula, Ar2 represents a benzene ring, a 
naphthalene ring or an anthracene ring. R4 represents a 
hydrogen atom or a methyl group. R5 represents a hydrogen 
atom or an alkoxy group having 20 or less carbon atoms. X1 
represents a single bond or a divalent connecting group 
Which contains one or more atoms selected from C, H, N, O 
and S and has 0 to 20 carbon atoms. k represents an integer 
from 1 to 4. 

[0114] Examples of the constituent unit represented by the 
general formula (III) suitably used in the present invention 
([BP-1] to [BF-6]) are listed beloW. HoWever, the present 
invention is not limited to them. 
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SOZNH 
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[BF-4] 

[BF-5] 
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-continued 
[BF-6] 

—CH2—CH— 

SOZNH 

CH3O OCH3 

[0115] Polymers having these constituent units are 
obtained by radical polymerization according to a conven 
tionally knoWn method using their corresponding mono 
mers. 

[0116] Next, novolaks Will be described. As the novolak 
resin suitably used in the present invention, phenol novol 
aks, various cresol novolaks of o-, m-, p-type, and copoly 
mers thereof, novolaks obtained by using a phenol substi 
tuted With a halogen atom, alkyl group and the like, are 
listed. 

[0117] These novolak resins have a Weight-average 
molecular Weight of preferably 1000 or more, more prefer 
ably from 2000 to 20000, and a number-average molecular 
Weight of preferably 1000 or more, more preferably from 
2000 to 15000. Degree of polydispersion is preferably 1 or 
more, more preferably in a range from 1.1 to 10. 

[0118] An infrared absorbing agent contained in a record 
ing layer in the present invention has an ability to convert 
absorbed infrared ray to heat, and causes a light-chemical 
reaction and the like by laser scanning, thus signi?cantly 
raises solubility of the recording layer in a developing 
solution. 

[0119] The infrared absorbing agent used in the present 
invention is a dye or a pigment effectively absorbing infrared 
ray having a Wavelength of 760 nm to 1200 nm, preferably 
is a dye or pigment having the absorption maximum thereof 
in a Wavelength range from 760 nm to 1200 nm. 

[0120] As the dye, there can be used commercially avail 
able dyes, and knoWn dyes described in literatures such as, 
for example, “Senryo Binran (Dye Handbook)” (issued by 
Yuki Gosei Kagaku Kyokai, 1970), and the like. Speci? 
cally, dyes are listed such as azo dyes, metal complex salt 
aZo dyes, pyraZoline aZo dyes, naphthoquinone dyes, 
anthraquinone dyes, phthalocyanine dyes, carbonium dyes, 
quinoneimine dyes, methine dyes, cyanine dyes, squalilium 
dyes, pyrylium salts, metal thiolate complexes and the like. 
[0121] As the pigment used in the present invention, there 
can be utiliZed commercially available pigments and pig 
ments described in Color Index (C. I. ) Hand book, “Saishin 
Gnaryo Binran (Novel Pigment Hand book)” (issued by 
Nihon Gnaryo Gijutsu Kyokai, 1977), “Saishin Ganryo Oyo 
Gijutsu (Novel Pigment Application Technology)” (pub 
lished by CMC, 1986), “Insatsu Inki Gijutsu (Printing Ink 
Technology)” (published by CMC, 1984). 
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[0122] Any of these infrared absorbing agents can be 
applied providing it has a light-heat converting function 
against an exposure Wavelength, and speci?cally, those 
described in JP-A No. 11-985, [0038] to [0050], of the 
applicant of the present invention, for eXample, can be 
suitably applied. 
[0123] The additional amount of these dyes or pigments is 
preferably about 0.01 to 30% by Weight on the total solid 
content of a recording layer coating solution. 

[0124] Further, anionic infrared absorbing agents 
described in Japanese Patent Application No. 10-237634 are 
listed as suitable eXamples. 

[0125] In order to decrease alkali aqueous solution solu 
bility of the alkali aqueous solution-soluble polymer com 
pound at eXposed part, the negative recording layer is 
alloWed to contain an acid generator Which is decomposed 
by light or heat to generate an acid, and an acid crosslinking 
agent Which causes a crosslinking reaction by the generated 
acid, to harden binder polymers, or a compound Which 
generates radicals by light or heat, and a compound Which 
is polymeriZed and hardened by the generated radical, and 
the like. 

[0126] In the recording layer of the present invention, 
various knoWn additives can be used together in addition to 
the above-described compounds, if necessary. 

[0127] A planographic printing plate precursor of the 
present invention can be obtained by dissolving these com 
pounds in a suitable solvent to prepare a photosensitive layer 
coating solution, and coating it on an aluminum substrate 
having speci?c surface area described above. 

[0128] The coating amount (solid component) of the 
recording layer in the present invention differs depending on 
usage, and controlled in a range from 0.01 to 3.0 g/m2. 

[0129] As the coating method, various methods can be 
used. There are listed, for eXample, bar coater coating, 
rotational coating, spray coating, curtain coating, dip coat 
ing, air knife coating, blade coating, roll coating and the like. 
When the coating amount decreases, the apparent sensitivity 
increases, While ?lm property of the photosensitive layer 
decreases. 

[0130] In order to obtain a photosensitive printing plate 
precursor Which does not easily render halftone dots bolder 
by scattered light attributed to a substrate, particularly, it is 
preferable to provide a photosensitive layer having the 
folloWing features on a substrate having the anodiZed ?lm of 
the above-described feature 

[0131] In this case, a preferable photosensitive layer con 
tains at least one titanocene compound, (ii) an additional 
polymeriZable compound having at least one ethylenically 
unsaturated double bond and (iii) at least one pigment 
having an optical property that transmittance at 500 nm is 
smaller than transmittance at 400 nm. 

[0132] Titanocene Compound 

[0133] As the titanocene compound contained in the pho 
tosensitive layer of the present invention, any titanocene 
compound may be permissible providing it can generate 
active species on demands When irradiated With light in 
co-presence of a sensitiZing pigment described later accord 
ing. As such a titanocene compound, knoWn compounds 
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described, for eXample, in JP-A Nos. 59-152396, 61-151197, 
63-41483, 63-41484, 2-249, 2-291, 3-27393, 3-12403 and 
6-41170 can be appropriately selected and used. 

[0134] More speci?cally, dicyclopentadienyl-Ti-dichlo 
ride, dicyclopentadienyl-Ti-bisphenyl, dicyclopentadienyl 
Ti-bis-2,3,4,5,6-penta?uorophen-1-yl, dicyclopentadienyl 
Ti-bis-2,3,5,6-tetra?uoropheny-1-yl, dicyclopentadienyl-Ti 
bis-2,4,6-tri?uoropheny-1-yl, dicyclopentadienyl-Ti-bis-2, 
6-di?uoropheny-1-yl, dicyclopentadienyl-Ti-bis-2, 4-di?uo 
ropheny-1-yl, dimethylcyclopentadienyl-Ti-bis-2,3,4,5,6 
penta?uorophen-1-yl, dimethylcyclopentadienyl-Ti-bis-2,3, 
5 ,6-tetra?uoropheny-1-yl, dimethylcyclopentadienyl-Ti-bis 
2,4-di?uoropheny-1-yl, bis(cyclopentadienyl)-bis(2,6 
di?uoro-3-(pyr-1-yl)phenyl)titanium and the like are listed. 

[0135] Further, these titanocene compounds can be sub 
jected to various chemical modi?cations in order to improve 
the properties of the photosensitive layer. For eXample, 
bonding With a sensitiZing pigment described beloW, an 
additional polymeriZable unsaturated compound or other 
activator parts, introduction of a hydrophilic site, introduc 
tion of a substituent for improving compatibility and sup 
pressing crystal deposition, introduction of a substituent for 
improving close contact betWeen the substrate and the 
photosensitive layer, polymer formation, and the like can be 
utiliZed. 

[0136] Also, the use of above-described method can be 
appropriately set by designing of abilities of the intended 
photosensitive planographic printing plate. For eXample, 
compatibility With the photosensitive layer and the like can 
be enhanced by the use of tWo or more of compounds 
simultaneously. It is usually advantageous from the stand 
point of photosensitivity that the use amount of a titanocene 
compound is high. Suf?cient photosensitivity is obtained by 
using the titanocene compound in an amount from 0.5 to 80 
parts by Weight, preferably from 1 to 50 parts by Weight on 
100 pats by Weight of the total components of the above 
described photosensitive layer and the like. On the other 
hand, in the use under lights around 500 nm of Wavelenght 
such as a White lamp, yelloW lamp and the like, it is 
preferable the use amount is smaller from the standpoint of 
fogging. Suf?cient photosensitivity can be obtained even if 
the use amount thereof is reduced to 6 parts by Weight or 
less, further 1.9 parts by Weight or less, further, 1.4 parts by 
Weight or less, by enhancing the photosensitibity of the light 
initiation system by the use of the titanocene compound 
combined With the use of a sensitiZing pigment described 
beloW. 

[0137] (ii) An Additional PolymeriZable Compound Hav 
ing at Least One Ethylenically Unsaturated Double Bond 

[0138] Next, an additional polymeriZable compound hav 
ing at least one ethylenically unsaturated double bond (here 
inafter, may be referred to as additional polymeriZable 
compound) contained in the photosensitive layer of the 
aspect of the present invention Will be illustrated. 

[0139] An additional polymeriZable compound contained 
in the photosensitive layer is selected from compounds 
having at least one, preferably tWo or more ethylenically 
unsaturated bond ends. The groups of such compounds is 
Well knoWn in the art, and these can be used in the present 
invention Without particular restriction. These have chemi 
cal forms such as, for eXample, a monomer, a prepolymer 
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(namely, dimer, trimer and oligomer) a mixture thereof, a 
copolymer thereof, and the like. As examples of the mono 
mer and copolymer thereof, there are listed unsaturated 
carboxylic acids (for example, acrylic acid, methacrylic 
acid, itaconic acid, crotonic acid, isocrotonic acid, maleic 
acid and the like), and esters and amides thereof, and 
preferably, esters of unsaturated carboxylic acids and ali 
phatic polyhydric alcohol compounds, and amides of unsat 
urated carboxylic acids and aliphatic polyvalent amine com 
pounds are used. Further, unsaturated carboxylates having a 
hydroxyl group, and a nucleophilic substituent such as an 
amino group, mercapto group and the like, addition products 
of amides With monofunctional or polyfunctional isocyan 
ates, or epoxy compounds, dehydrated condensed reaction 
products With monofunctional or polyfunctional carboxylic 
acids, and the like, can also be suitably used. 

[0140] Further, unsaturated carboxylates having an isocy 
anato group, and an electrophilic substituent such as an 
epoxy group and the like; addition products of amides With 
monfunctinal or polyfunctional alcohols, amines and thiols; 
unsaturated carboxylates containing a halogen group, and a 
releasable substituent such as a tosyloxy group and the like; 
substitution products of amides With monfunctinal or poly 
functional alcohols, amines and thiols, are also suitable. As 
other examples, it is also possible to use a group of com 
pounds in Which the above-described unsaturated carboxylic 
acids are substituted by an unsaturated phosphonic acid, 
styrene, vinyl ether and the like. 

[0141] Speci?c examples of monomers of esters of ali 
phatic polyhydric alcohol compounds With unsaturated car 
boxylic acids include acrylates such as ethylene glycol 
diacrylate, triethylene glycol diacrylate, 1,3-butanediol dia 
crylate, tetramethylene glycol diacrylate, propylene glycol 
diacrylate, neopentyl glycol diacrylate, triemthylolpropane 
triacrylate, trimethylolpropane tri(acryloyloxypropyl) ether, 
trimethylolethane acrylate, hexanediol diacrylate, 1,4-cyclo 
hexanediol diacrylate, teteraethylene glycol diacrylate, pen 
taerythritol diacrylate, pentaerythritol triacrylate, pen 
taerythritol tetraacrylate, dipentaerythritol diacrylate, 
dipentaerythritol hexaacrylate, sorbitol triacrylate, sorbitol 
tetraacrylate, sorbitol pentaacrylate, sorbitol hexaacrylate, 
tri(acryloyloxyethyl) isocyanurate, polyester acrylate oligo 
mers and the like, 

[0142] methacrylates such as, tetramethylene glycol 
dimethacrylate, triethylene glycol dimethacrylate, 
neopentyl glycol dimethacrylate, trimethylolpropane 
trimethacrylate, trimethylolethane trimethacrylate, 
ethylene glycol dimethacrylate, 1.3-butanediol 
dimethacrylate, hexanediol dimethacrylate, pen 
taerythtitol dimethacrylate, pentaerythtitol tri 
methacrylate, pentaerythtitol tetramethacrylate, 
dipentaerythtitol dimethacrylate, dipentaerythtitol 
hexamethacrylate, sorbitol trimethacrylate, sorbitol 
tetramethacrylate, bis [p-(3-methacryloxy-2-hydrox 
ypropoxy)phenyl] dimethylmethane, bis [p-(meth 
acryloxyethoxy)phenyl] dimethylmethane and the 
like, 

[0143] itaconates such as ethylene glycol diitaconate, 
propylene glycol diitaconate, 1,3-butanediol diita 
conate, 1,4-butanediol diitaconate, tetramethylene 
glycol diitaconate, pentaerythritol diitaconate, sorbi 
tol tetraitaconate and the like, 
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[0144] crotonates such as ethylene glycol dicroto 
nate, tetramethylene glycol dicrotonate, pentaeryth 
ritol dicrotonate, sorbitol tetradicrotonate and the 
like, 

[0145] isocrotonates such as ethylene glycol diiso 
crotonate, pentaerythritol diisocrotonate, sorbitol tet 
raisocrotonate and the like, and 

[0146] maleates such as ethylene glycol dimaleate, 
triethylene glycol dimaleate, pentaerythritol dimale 
ate, sorbitol tetramelate and the like. 

[0147] As other examples of the esters, for example, 
aliphatic alcohol esters described in JP-B Nos. 46-27926, 
51-47334, JP-A No. 57-196231, esters having an aromatic 
skeleton described in JP-A Nos. 59-5240, 59-5241 and 
2-226149, esters containing an amino group described in 
JP-A No. 1-165613, and the like, are suitably used. 

[0148] Further, the above-described ester monomers can 
be used as a mixture. 

[0149] Speci?c examples of monomers of amides 
obtained from aliphatic polyhydric amines and unsaturated 
carboxylic acids include methylenebis-acrylamide, methyl 
enebis-methacrylamide, 1,6-hexanemethylenebis-acryla 
mide, 1,6-hexamethylene bis-methacrylamide, diethylen 
etriaminetrisacrylamide, xylylenebisacrylamide, 
xylylenebismethacrylamide and the like. 

[0150] As examples of other preferable amide monomers, 
those having a cyclohexylene structure described in JP-B 
No. 54-21726 are listed. 

[0151] Urethane additional polymeriZable compounds 
produced by using an addition reaction of an isocyanate With 
a hydroxyl group are also suitable. Speci?c examples 
thereof include, for example, vinylurethane compounds con 
taining tWo or more polymeriZable vinyl groups in one 
molecule, obtained by adding a vinyl monomer containing a 
hydroxyl group represented by the folloWing formula (I) to 
a polyisocyanate compound having tWo or more isocyanate 
groups in one molecule, as is described in JP-B No. 
48-41708. 

CH2:C(R)COOCH2CH(R')OH 

[0152] (Wherein, R and R‘ represent H or CH3) 

formula (I) 

[0153] Moreover, urethane acrylates as described in JP-A 
No. 51-37193, JP-B Nos. 2-32293 and 2-16765, and ure 
thane compounds having an ethylene oxide skeleton 
described in JP-N Nos. 58-49860, 56-17654, 62-39417 and 
62-39418, are also suitable. 

[0154] Further, a photosensitive composition having 
extremely excellent photosensitiZing speed can be obtained 
by using additional polymeriZable compounds having in the 
molecule an amino structure or a sul?de structure, described 
in JP-A Nos. 63-377653, 63-260909 and 1-105238. 

[0155] Further, polyfunctional acrylates and methacrylates 
such as polyester acrylates as described in JP-B Nos. 
48-64183, 49-43191 and 52-30490, epoxy acrylates 
obtained by reacting epoxy resins and (meth) acrylic acid; 
and the like can be used. Also, speci?c unsaturated com 
pounds described in JP-B Nos. 46-43946, 1-40337 and 
1-40336, vinylphosphonic acid compounds described in 
JP-A No. 2-25493; and the like, can be listed. In some cases, 


































































